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Examiner's Detailed Office Action 

1. This Office Action is responsive to the communication for application 10/608,300, filed 
January 6, 2006. 

2. Claims 1-29 have been examined. 

3. Applicant's request for the withdrawal of the rejection of claim 8 under 35 USC 1 12, 1 st 
paragraph is granted. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 1-6, 1 1-14, and 16-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Singh et al (USPN 6650422 B2) in view of Wormington et al (USPN 6,192,103 Bl). 

Regarding claim 1 . Singh et al describe a method of examining a structure formed on a 
semiconductor wafer {see col. 2, lines 14-17), the method comprising: obtaining a first 
diffraction signal measured using a metrology device {see col. 3, lines 8-12); obtaining a second 
diffraction signal {see col. 3, lines 12-15); comparing the first and second diffraction signals {see 
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col. 3, lines 12-15); and when the first and second diffraction signals match within a matching 
criterion, determining a feature of the structure based on the one or more parameters or the 
profile {see col. 3, lines 15-17). Singh et al do not describe obtaining a second diffraction signal 
generated using a machine learning system, wherein the machine learning system receives as an 
input one or more parameters that characterize a profile of the structure to generate the second 
diffraction signal. Wormington et al describe obtaining a second diffraction signal generated 
using such a machine learning system {see, Fig. 6 and col. 8, lines 37-40 and col. 5, lines 50-62, 
Examiner asserts that genetic and evolutionary algorithms are machine learning algorithms.). It 
would have been obvious at the time the invention was made, to persons having ordinary skill in 
the art, to combine Singh et al with Wormington et al to construct the reflectance signature 
database with virtually no user intervention {see col. 4, lines 8-15). 

Regarding claims 2-3. Singh et al describe the method, further comprising: prior to generating 
the second diffraction signal, training the machine learning system using a set of training input 
data and a set of training output data, wherein each of the training input data is a profile of the 
structure characterized by one or more parameters, and wherein each of the training output data 
is a diffraction signal corresponding to the profile of the structure {see col. 9, lines 7-13). 

Regarding claim 3. Selecting the set of training input data from a range of profiles of the 
structure is inherent in the method in that: prior to using the machine learning system (that is a 
neural network) it must to be trained. Further, the training input and output data must be selected 
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before training can be conducted. Singh teaches that the database of signatures associated with 
known feature profiles maybe utilized to input training data (see col. 9, lines 8-10). 

Regarding claim 4. Singh teaches dividing the range of profiles into two partitions, (see col. 2, 
lines 25-36). Hence it is inherent to choose two machine-learning systems to learn both partitions 
under the context set forth by Singh using selected input training data described in claim 3. 

Regarding claims 5-6. The admitted prior art on page 1 of the specification [0003]states that the 
diffraction beam (the output training data) can be analyzed using modeling techniques such as 
wave analysis. 

Regarding claims 11-12. Singh uses the first diffraction signal to compare with profiles in 
database (col. 3, lines 10-16). Singh also states that the database can be use to train a neural 
network (col. 9, lines 7-15) that will replace database to generate diffraction signals to compare. 

Regarding claims 13-14. Official notice is taken that metrology device is used to measure 
structure such as ellipsometer using dimension measurement such as n and k 
values. (See U.S. Patent 5,793,480. col. 2, Iin.35-42) 

Regarding claims 16-29. Claims 16-21 are computer program claims that implement method 
claims 1-15 using instruction code and claims 22-29 are systems claims that implement method 
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claims 1-15 using various devices and computers. Therefore claims 16-21 and claims 22-29 are 
rejected under the same rationale as cited in the rejection of rejected claims 1-15. 



6. Claims 9-10 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et 
al in view of Wormington et al and further in view of Kato (USPN 6,665, 446 Bl). 

Regarding claims 9-10 and 15. Kato teaches (col. 10, lines 28-32) that neural networks and 
genetic algorithms are art equivalents and the basic training of a neural network inherently 
consists of getting input training data, comparing output data with desired values, and acting 
accordingly with the comparison. Official Notice is taken of the user of a back-propagation 
algorithm. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et al in view of 
Wormington et al as set forth above and further in view of Sirat et al (EPN 0 448 890 Al). 

Regarding claim 7. Using principal component analysis to transform machine-learning system 
output data is taught (see p. 2, lines 39-41) by Sirat et al It would have been obvious at the time 
the invention was made, to persons having ordinary skill in the art, to combine Singh et al with 
Sirat et al to obtain fewer and simpler calculations per iteration during training. 



* 
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8. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et al in view of 
Wormington et al and further in view of Gahegan et al 9 "Dataspaces as an organizational 
concept for the neural classification of geographic datasets", 1999. 

Regarding claim 8. Singh et al teaches the method of claim 7. Gahegan et al teaches the 
method, further comprising: dividing the dimensions of the training output data into a first 
partition and at least a second partition (see Fig. 2, Examiner asserts that any training data is 
applied to the first (input) layer of units for training and that the second layer of units partitions 
the feature space of the first layer of units.), wherein a first machine learning system is 
configured and trained for the first partition, and a second machine learning system is configured 
and trained for the second partition (see Fig. 2, Examiner asserts that the self organizing map 
neural networks in the third layer are configured to be trained (separately) for a first and second 
partition of the dimensions of the input space.). It would have been obvious at the time the 
invention was made, to persons having ordinary skill in the art, to combine Singh et al with 
Gahegan et al. to apply a 'divide and conquer' approach to training, wherein a different metric or 
model can be applied to each feature (dimension) sub-space according to its specific structure. 

Applicant's argument with respect to claim 8 has been considered but is moot in view of the new 
ground(s) of rejection. 
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Response to Arguments 

9. Applicant's arguments filed for claims 1,16, and 22 have been fully considered but they are 
not persuasive. 

Applicants assessment of the prior art is agreed with, to the extent that Wormington et al uses a 
machine learning technique. However, it is considered that Wormington et al 's method 
generates a second diffraction signal. Although, Wormington et al includes the step of creating 
parameter vectors to create the diffraction signal, applicant's claimed invention is not so limited 
as to exclude Wormington et al Applicant should note, that the transitional phrases in each of 
the independent claims, is an open transitional phrase which allows the reference to include 
additional steps that are not claimed. Furthermore, the simulation of Wormington et al is 
considered to be the second diffraction signal, since there is nothing within the claims to prohibit 
this interpretation. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Nathan H. Brown, Jr. whose telephone number is 571-272- 8632. The 
examiner can normally be reached on M-F 0830-1 700. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Anthony Knight can be reached on 571- 
272-3687. The fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. Information regarding the status of an application may be obtained 
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from the Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions 
on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 



9197 (toll-free). 
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Supervisory Patent Examiner 
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Nathan H. Brown, Jr. 
February 13, 2006 



